Age-associated changes in ammoniagenesis in isolated rat renal tubule segments.
We investigated renal ammoniagenesis in isolated nephron segments from control and acidotic senescent and young adult rats. When young (6 mo) and senescent (24 mo) control groups were compared, there was no significant difference in glutamine-dependent ammonia production in any nephron tubule segments. However, ammonia production rates in glomeruli from old rats were significantly greater than the rate from young rats and were correlated with the serum creatinine and blood urea nitrogen (BUN) levels. After giving young and old rats an equivalent acid load (by gavage) of ammonia chloride solutions (6 mo, blood pH 7.34; 24 mo, blood pH 7.07), we measured a significant increase in ammoniagenesis on the S1 and S2 segments of proximal tubules and the distal convoluted tubules from old rats, and no increase in any segment from young rats. When we increased the acid load in young rats to an equivalent severity of acidosis (blood pH 7.07), we found significant increases in ammonia production in the S1, S2, S3, and distal convoluted tubule. With comparable blood pH values, ammoniagenesis in S1, S2, and S3 segments from young rats was about double the values measured in segments from senescent rats. The severity of the acidosis in the 24-mo-old rats was related to serum creatinine and BUN. Our findings show that ammoniagenesis in isolated segments from senescent rats is qualitatively similar to their younger counterparts but that this maximum capacity to generate ammonia is reduced. The change in nephron capacity to synthesize ammonia may be the result of age-associated physiological changes and/or the chronic renal failure exhibited in old rats.